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About the West Africa Rice Development Association (WARDA)

The West Africa Rice Development Association (WARDA) is an autonomous
intergovernmental research associationwith amissionto contributeto food security and
poverty eradicationin poor rural and urban popul ations, particul arly in West and Central
Africa, through research, partnerships, capacity strengthening and policy support on
rice-based systems, andinwaysthat promotesustai nabl eagricultural devel opment based
on environmentally sound management of natural resources.

In collaboration with thenational agricultural research systems (NARS) of member
states, academic institutions, international donors and other organizations, the work of
WARDA ultimately benefits West African farmers—mostly small-scale producers—
whocultivaterice, aswell asthemillionsof Africanfamilieswhoeat riceasastaplefood.

WARDA wasformed in 1971 by 11 West African countrieswith the assistance of
the United Nations Development Programme (UNDP), the Food and Agriculture
Organization of the United Nations (FAO), and the Economic Commission for Africa
(ECA). Itnow comprises17 member states: Benin, BurkinaFaso, Cameroon, Chad, Cote
d'Ivoire, TheGambia, Ghana, Guinea, GuineaBissau, Liberia, Mali, Mauritania, Niger,
Nigeria, Senegal, Sierral eoneand Togo.

WARDA is a member of the Consultative Group on International Agricultural
Research (CGIAR), anetwork of 16 international research centers supported by more
than 50 public- and private-sector donors.

Main Research Center and  Sahel Station Nigeria Station
Headquarters
WARDA ADRAO WARDA
01 B.P. 2551 B.P. 96 c/o International Institute of
Bouaké 01 St-Louis Tropical Agriculture (11 TA)
Cote d'lvoire Senegal P.M.B. 5320 Oyo Road
Ibadan
Nigeria
Tel: (225) 31634514 Te. (221) 962 64 93 Tel.:  (234-2) 241 2626
Fax:  (225) 316347 14 (221) 962 64 41 Fax:  (234-2) 241 2221
(225) 20227865 Fax:  (221) 962 64 91 E-mail: iita@cgiar.org
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INGER-Africa

Background

Thegoal of thelnternational Network for Genetic Evaluation of
Ricefor Africa(INGER-Africa), createdin 1985and|ocated at the
International Instituteof Tropical Agriculture(II TA), Ibadan, was
to provide scientists with wide range of genetic materials and
accesstoanetwork inwhichtheir breedinglinescoul d betested
across different conditions. Since 1991, the West AfricaRice
Development Association (WARDA) anditsnational agricultural
research systems(NARS) partnershaveestablished varietal im-
provement Task Forces(TFs)for Upland, Lowland, Irrigatedand
Mangrove Swampricebreeding activities.

TheConsultative Group onInternational Agricultural Research
(CGIAR) Technical Advisory Committee(TAC) reviewof IITAIN
1990recommended that INGER-Africaberelocatedto WARDA.
Thiswasreaffirmedby theTACreview of WARDA in1993. This
would bring together the more effective NARS linkages and
targeting established by theWARDA TFswiththebroader cover-
age of the INGER network. Between 1994 and 1996, the UK
OverseasDevelopment Administration (ODA) funded aproject
withthemain purposesof transferringINGER activitiestoWARDA,
establishing of ricenurseriesand seed-handlingfacilities,improving
INGER-NARSIinkages, and devel oping along-term operational
andfinancingplan.

Thetransfer of INGER operationstoWARDA waseffectivein
April 1997.
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INGER Nurseries

New approacheshave been devel opedto adapt INGER nurseries
to the Task Force mechanism. Nurseries are now composed
accordingtothefollowing principles.

Access to germplasm: To provide NARS with improved
germplasmfromawiderangeof sourcesinorder to broadenthe
geneticbaseof their breeding materialsandtoidentify materialsfor
directintroduction. Inthiscategory wehave Observational Nurs-
eries (ON), Observational Yield Trials (OY T), and Replicated
Triasforgrainyield(RY T). Thesenurseriesarecomposedfor each
NARStakingintoaccount the specific combinationsof traitsthey
request.

Stress-related nurseries (screening at hot-spot locations):
To provide NARS scientists with amechanism to screen their
genetic material sfor resistance/tol eranceto specific stressesat
reliablehot-spot |ocationsintheregion. Each nursery consistsof
nominationsfromNARSand WARDA.

Regional yield stability and adaptability testing: Toprovide
NARSscientistswiththemeanstotest theagronomic stability and
adaptability of their elitelinesin multilocational regional trials.
Promising linesnominated by NARSare used to composethese
trials. Thesamenumber of commonentriesisevauatedinregional
replicatedtrialsfor grainyield and plant type, or for resistanceto
stresses, or both. Suchtrial sprovideinformation onthegenotype
x environment interactionsand thewideadaptability of theprom-
isinglines.

Handling segregating populations: Uponrequest, segregating
populationsfromF, to advanced generation canbereceived from
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breeders, grownand harvestedinbulk for distributiontoNARSfor
insitu selectionand advancement nationally.

Thetypeof nursery distributed each year to Task Force mem-
bersvaries. The following are the most common nurseries for
Upland, Rainfed Lowland, Irrigated Lowland, and Mangrove
Swamp ecosystemsdistributedtoNARS.

Upland Rice Nurseries

I. High Yield

1. Observational Nursery—short & mediumduration

2. Observational Yield Trial—short & mediumduration

3. ReplicatedYield Trial—short & mediumduration
Il. Stress Screening Nurseries

1. Screeningfor Acidity Tolerance

2. Screeningfor Blast Resistance

3. Screeningfor Drought Tolerance
I1l. Regional Stability & Adaptability Yield Trial
IV. Segregating Populations

1. Segregating Populationsfor Acidity Tolerance

2. Segregating Popul ationsfor Drought Tolerance

3. Segregating Popul ationsfor Weed Competitiveness
4. Segregating Populationsfor Blast Resistance
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Rainfed Lowland Rice
I. High Yield

1. Observational Nursery—short & mediumduration
2. Observationa Yield Trial—short & mediumduration
3. ReplicatedYield Trial—short & mediumduration

II. Stress Screening Nurseries

Screeningfor Blast Resistance

Screeningfor Drought Tolerance

Screeningfor IronToxicity Tolerance
Screeningfor AfricanRiceGall MidgeResistance
Screeningfor RiceY ellow MottleVirusResi stance
Screeningfor Low-Input conditions

ok wNE

lIl. Regional Stability & Adaptability Yield Trial
IV. Segregating Populations

1. Segregating Populationsfor Blast Resistance

2. Segregating Populationsfor Drought Tolerance

3. Segregating Populationsfor RiceY ellow MottleVirus
Resistance

4. Segregating Populationsfor AfricanRiceGall MidgeRes s-
tance

5. Segregating Populationsfor Iron Toxicity Tolerance
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Irrigated Rice

I. Yield and Grain Quality
1. Observational Nursery—short & mediumduration
2.Observational Yield Trials—short & mediumduration
3.Replicated Yield Trials—short & mediumduration
Il. Stress Screening Nurseries
1. Screeningfor African RiceGall Midge Resistance
2.Screeningfor RiceY ellow MottleVirusResistance
3. Screeningfor Cold Tolerance
I1l. Regional Stability & Adaptability Yield Trial
IV. Segregating Populations

Segregating Populations for Rice Yellow Mottle Virus
Resistance
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Mangrove Swamp Rice

I. High Yield
1. Observational Nursery—short, medium & longduration
2. Observational Yield Trial—short, medium & longduration
3. Replicated Yield Trial—short, medium & long duration

Il. Stress Screening Nurseries

1. Screeningfor Salinity Tolerance
2. Screeningfor Acidity Tolerance

lIl. Regional Stability & Adaptability Yield Trial

IV. Segregating Populations
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Seed Receipt and Seed Preparation

Seedstobeincludedin INGER nurseriesarenominated by either
WARDA or NARSbreeders. Linesnominated aresentto INGER
by mail or hand-carried by scientistsvisitingWARDA. A database
isdeveloped for any line newly received, which documentsthe
followingdescriptors:

. plantintroduction (Pl) code

. Yyearof receipt

. (variety) name

. origin

. ecology

. Qenetictype

. parentage

. donorinformation.

Field Operations
Seed Production of Lowland Rice
Seed Bed Preparation

The type of seed bed used is awet bed. The seed bed areais
plowed and cultivated by several passings of amachine-drawn
rotovator. Bedsareraised approximately 15 cmabovetheground
and furrows are made on the bed using afurrower, with 10 cm
between rows. Sometimes furrows are made using rulers and
seedingrows.

Thenumber of rowsandtheir lengthisdetermined by thesize
of thefield. For example, for a40 m?plot with aseed rate of 100—
120 g, 10-13 rowsof 1.5 m length should be used, i.e approxi-
mately 10 g per row.



INGER-Africa Manual of Operations and Procedures

Labeling

L abelsareplaced at thestart of each entry. Thenameof theentry,
thenameof thetrial andtheserial number of theentry arewritten
onthelabel. A small amount of fertilizerisapplied: about 5g/m? of
ammonium sulfate(21-0-0) or approximately 10kg N per hectare.
Seedsaresown evenly ontheassigned rowsfor each accession.
The seed bed is covered with top-soil (‘black soil’). Granular
insecticide, e.g. carbofuran, isappliedto control antsand crickets,
thiscanalso control nematodes. Theseedlingswill remaininthese
plotsfor approximately threeweeks.

Water management

Theseed bedisflooded. To avoid mixing-up of seed samples, do
not submergethebeds. Irrigationisdoneintermittently. Thesoil is
maintained moistfor 0to 3daysafter planting. Thereafter, irrigation
isdoneinthemorningandwater isdrained intheevening. Thisis
more important during the cold period to avoid the seedlings
suffering at night. At 8 to 15 days after planting, water level is
maintained at 3—4 cm depth in the furrow; 15 to 18 days after
planting, water isdrainedto allow seedlingsto establishtheir root
systems.

Pulling and pre-pulling preparation

Theseed bedsareflooded, ideally to 3-5cmabovethebed. This
will facilitate pulling and washing of soil fromtheroots. Pull the
seedlingscarefully and puttheminatray. Eachentry isput together
withitstaginatray. Noteplant stand to decidewhat further action
isneeded onaparticular accession, e.g. modifying plot size. After
pulling, arrangetheseedlingsby ascending plot numbersinseedling

trays.
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Land preparation

Land preparation consists of one plowing and 2—3 passings of
harrow or rotovator. Thefinal stageof |land preparationisleveling.

Treatment

Tocontrol weeds, herbicidesareapplied. Twoproductsaremainly
used:
. Gramoxoneat arateof 2 or 3L/ha, at least 3 daysbefore
transplanting; plus,
. Ronstar at arateof 5L/haafter transplanting.

Tocontrol insectsand nematodes, apply:
. Decisatarateof 2.5L/ha; for flyinginsectsand,
. Granularinsecticide, e.g. carbofuran at arate of 5060 kg/
hafor nematodes.

Transplanting/replanting

Transplant three-week old seedlings using rulers and ropes as
planting guides, with 1-2 seedlingsper hill.

Collect excessseedlingsof each entry and placethem near the
labels. Morehealthy replanting material scan beobtainedif they are
dividedinsmaller bundlesand properly placedinthe paddy.

Fertilizer application

Asbasal: 10-18-18 NPK at 150 kg/ha
or 75 kg TSP/ha+ 75 kg urea/ha
Firsttop-dressing: 50kg/ha30DAS

10
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Secondtop-dressing: 50 kgurea/lha45DAS
Thirdtop-dressing: 50 kg ureasha60—-70DAS

N.B.: For mangroveswamprice, thedoseof fertilizer shouldbe
reducedinorder toavoidlodging:

Asbasal: 10-18-18 NPK at 75 kg/ha

or 37.5kg TSP/ha+ 37.5 kg urea/ha
Firsttop-dressing: 25kgurea/ha30DAS
Secondtop-dressing: 25kgurea/ha4d5DAS
Thirdtop-dressing: 25kg ureasha60-70DAS

Irrigation and water management

In seedmultiplication plots, furrow irrigationisdoneandthefield
shouldhaveagoodirrigationsystemandexcellentdrainagetoalow
goodwater control. During land preparation, thewater level should
bemaintainedtokeepthesoil soft prior totransplanting. Irrigation
isdoneintermittently throughout the cropping season soasnot to
submergeall thematerials. Maintain 3-5cmlevel of water during
theearly stage of cropto control early growth of weeds.

Purification

Roguingisoneof themostimportant activitiesduring seed multipli-
cation. Beforepullingand after replantinginthefield, rogue-outrice
plantsgrowing off therow. Theseareassumedto bedropseedsor
volunteer seeds. At thelate vegetative stage, obvious off-types
should beremoved. Re-identify the plantsby comparing the seeds
withtheseedfile. Thisisto ensuregeneticidentity and uniformity
of the seed. Note that this should be done several times as the
flowering periodvariesamonglines.

11
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Inaddition, final purification should be doneduring seed process-
ing. During vegetative and reproductivestage, roguing should be
donebased onagronomictraitsand morphol ogical characteristics:

. plantcolor

. plantheight

. leaf shape

. tilleringability

. cyce

. panicletype

. awn

. graincolor

. grainshape

. apexcolor

. plantarchitecture.

Field inspection

Atmaturity, ateamof national plant protection officersundertake
athorough inspection of individual plotsin order to issue the
phytosanitary certificate.

Data collection

A minimum data set is collected during seed production: plant
height, duration, panicles/m?, and reaction to diseases and soil
problems.

Harvesting
Thisisacritical phaseof seed production, whichif inadequately

carried out can result in deterioration of quality or total |oss of
seeds.

12
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After removingall theoff-types, harvest shouldstart fromthe
entry whichflowersfirst.

Asharvesting approaches, the plantsmust beobserved daily,
and the panicles on the most maturetillersinspected. Water is
drainedfromthepaddy ricefield 1to 1v2weeksbeforeharvesting
inirrigated conditions. Harvesting should becarried out whenthe
hulled grainsontheupper portion of thepanicleareclear andfirm
and most of thegrain at the base of thepanicleisinthehard dough
stage. Atthistimeat | east 80% of thegrainsarestraw-colored. The
moi sture content should be20-25%. Theharvestisdonemanually
and each panicleisharvested separately and then put togetherin
abag with corresponding label sand then sun-dried.

Seed Production of Upland Rice
1. Under lowland conditions

Thedifferent operationsaresimilar to seed production of lowland
riceexcept for irrigation and water management.

Irrigation and water management

If upland material isgrowninirrigatedlowland conditions, water
should not bemaintai ned after transplanting. At early stagemost of
theplantswill dieif water ismaintainedintheplots. Thesoil iskept
moist at the vegetative stage, and 2-3 cm level of water is
maintai ned at thereproductivephase. Thefield should haveagood
irrigation system and excellent drainage to allow good water
control.

13



INGER-Africa Manual of Operations and Procedures

2.Under upland conditions
Land preparation

L and preparation consistsof two maintillageoperations:

. Plowing: adeepprimarytillage, whichistheinitial breaking
andturning over of thesoil between theharvest of onecrop
and the planting of the next. Plowing incorporates weed
seedsand crop stubbleintothesoil.

. Harrowing/puddling: ashalow secondary tillagewhichbreaks
up big soil clodsand further incorporatesweed seedsand
stubbleinto the reduced soil layer, where lack of oxygen
inhibitsweed seed germination.

Planting

Seedsaredirectly plantedinlinesorinhills. Duringtherainy season,
plantingisgenerally doneafter afavorablerain. Duringthedry
season, irrigationisdoneimmediately after plantingtofacilitate
goodgermination.

Irrigation

Sprinklerirrigationispractisedin upland conditions. Duringthe
rainy season, irrigationisdonewhenever therain stopsfor awhile.
Duringtheoff-seasonirrigationisdoneasneeded.

Fertilizer application

NPK (10-18-18) isapplied asbasal at arate of 200 kg/haduring
land preparation.

Urea: 65 kg/haasfirst top-dressing at tillering and 65 kg/haas
secondtop-dressing at booting stage.

14
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Purification, fieldinspection, datacollectionand harvesting opera-
tionsaresimilartolowland conditions.

Postharvest operations

Thepostharvest operationsare applied to bothlowland riceand
uplandriceproducedinlowland and upland conditions.

Threshing
Threshing involvesthe detachment of paddy kernelsfrom the
panicle; itisdonemanually.

Treading by feet, flail-threshing, and beating ontubs, threshing
boards, mats or racks are the most common methods of manual
threshing. It should bedonesmoothly inorder to avoid breakage.

Drying

After threshing, theseedsaresun-dried or abatchdryerisused. In
thebatch dryer, heated air passesthrough the grain and absorbs
evaporating moisture.

For short-termstorage(i.e. lessthanoneyear), theseedisdried
to 9—12% moisture content. If storage might be extended for a
considerably longer period, seedisdriedto below 10% moisture
content. Aerationwithdry, cool air generally improvesenviron-
mental conditionsfor seedriceinbulk storage.

Winnowing

Winnowingisgenerally doneby women, whouseround, flat trays
or basketsto tossthe grainsinto theair, allowing the breezeto
separatethechaff.

Cleaning of graininvolvestheseparation of bulk straw, chaff,
empty kernels, andvery light and fineimpuritiesfromthegrain.

15
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Straw and chaff aremanually separated and thegrainisdropped
throughacross-windtoremovethelighter impurities. Air canonly
removeimpuritiesthat havedifferent aerodynamic propertiesfrom
thegrain.

Moisture content reading

After blowing and threshing, moisture content should be deter-
mined by a moisture tester. Seed should be stored when the
moisture content isbelow 10%. If themoi sturecontent ishigher
than normal, the seed should besun-dried.

Viability test
Germinationtestsareperformedregularly tomonitor seedviability.
Seedsstoredinacoldroomaretested at regular intervalsduring
storage. Any varieties that had arate of germination below 80%are
multipliedtoregeneratethe seed.

Seed sorting

Seed sortingisdonemanually by awell-trained technician. Thisis
doneto improvethe quality of the seed ot by separating weed
seedsandinert matter, and eliminating poor-quality seedsand of f-
types. Inaddition, discolored, deformed, infected, soiled, imma-
tureand damaged seeds should beremoved.

Seed storage
Seedsarestoredintwodifferent conditions:

1. Storageat 20°C

For short-term storage, the seediskept inastoreat atemperature
of 20°C. Theseed storedin such conditionsisnot usually sorted.
Thetotal amount of seed harvestediskept intheroomfor early
distribution.

16
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2. Storageat 10°C

Some 5 kg of clean seed per variety iskept inthe cold room for
medium-term storage at aconstant temperatureof 10°C and 40%
humidity.

Data Management

Datamanagement involves many commercial and written pro-
grams, whicharebeing created or modified asneed arises. Every
variety isgivenan accession codeonreceipt. Information of the
origin, source, ecology, duration, seed quantity and date of receipt
areenteredinthecomputer. After harvest, field data, seed quantity,
locationontheshelvesand germinationratearea sorecordedinthe
computer. Several computer programshavebeenwrittenfor easy
varietal andinformationretrieval for trial compositionand varietal
supply. Datasetsbasically comprisepassport data, characteriza-
tionand evaluationdata.

Management of the store and cold store: Seed inventory and
distribution data

Inadditiontolocation of thevarietiesinthestoreandthecoldstore,
itisimportanttoknow theeffectivequantity of seed availableat any
time. Tohavethisinformation, all thein- and out-goingsmust be
managed effectively whenthey occur. Thereareset of programs
with a menu, which control these movements and also make
requestsabout agiven period, variety or destination.

I nput/output files

The seed movements are very important because they must be
followedinorder toknow theactual quantitiesof seedremainingin
the store and the cold store. These movementsareretrieved in
differentinput or outputfiles.

17
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Database updating

The database is the basic information system of the varieties.
Continuousupdatingisnecessary togivecredibility and saf ety to
thedatasupplied. New varietiesmust beentered into thedatabase
onreceipt. Modificationsconcerning characteristicsmust also be
entered when known.

Varietal request in the database

Thisprogramtellstheuser whether thevariety he/sheis lookingfor
isavailable inthedatabase. After theentry of thewholenameor
part of thename, thecomputer will display thelist of thevarieties
whichmatchthequery. Oncetherequiredvariety islocated, press
the<Ent er >key todisplay thecharacteristicsof thegivenvariety.
Additionally, thelist could be printed to produceacatal og of the
guantitiesandthelocationsof thevarietiesinthestores.

Printing tags

Withthevariety codesretrievedinafile, wecanprint tags(labels).
Theprogram printsthetagsautomatically without asking for the
namesof varietiesandtheother informationit needs.

Printing list of varieties or field book

Whendispatching varietiesintrials, field booksmust beincluded
withthe necessary informationlikedesignationor variety name, the
cross, theorigin of thevarietiesand germinationrate.

To makedatacollection easy, thefield booksmust be printed
withall thereplicationsandthedifferent kindsof notesto betaken.
Theseprinting areeither in English or French depending onthe
official language spokeninthecountry of seedreceipt.

18
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Trial Composition

Theprinciplesof trial compositionare:
. Providegeneticdiversity andvariability.
. Targeted supply of valuablegermplasmtoincreasetheshare
of useful materialstoaparticular NARS.
. AvoidoverloadingtheNARS.

Nursery Dispatch

Seedsto besent arepackedin polyethylenesheetsproperly sealed
withaheat-sealing machineafter beingtreated with fungicideand
insecticide.

Additional documentsare put together inthe seed boxes:
. protocols

. vaietdlist

. phytosanitary certificate.

Phytosanitary Certificate

A phytosanitary certificate is delivered by the Department of
AgricultureinBouakéafter fieldinspection. Somecountriesrequire
an Import Permit to be attached to the package.

Conclusion

A number of varietiesreceivedfromWARDA breedersandNARS
aremultiplied under upland andlowland conditions.

Seeds are sent to different countries based on individual
requests for trials. From 1994 to 1997, a total of 5265 rice
varieties (1491 upland, 549 irrigated, 1615 rainfed and 1610
mangrove) weremultiplied.

19
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During Task Force meetings, national program scientistsmake
their nursery requests. They specify thetypesof nursery they need,
thenumber of varietiesper nursery, thevarietal characteristicsand
thedeadlinefor the seedsto be sent to them.

Thismechanism presentsseveral advantages. (1) nurseriesare
talloredtotheindividual country needs; (2) each country isonly
given useful genetic materials adapted to itsenvironmentsand
farmers’ preferences; (3) fast genetic gainisachieved and good
varietiescanreach farmers' fieldsinashort period of time.

Thus, anumber of varietieshave been released or areinthe
pipelinefor releaseinsevera countries. Other outstanding varieties
areat advanced stagesof selection. Below isthelist of varieties
released or inthepipelinefor releasethroughout West Africaas
reported by NARS scientistsduring Task Forcemeetingsin April
1997. These materialswereintroduced by thenational program
breedersthroughthe Task Forcegermplasm exchangemechanism
in1992or | ater.

20



Upland Rice
Country

Coéted'lvoire

Burkina Faso

Cameroon

The Gambia

GuineaBissau

Liberia

Nigeria

Sierra Leone

INGER-Africa Manual of Operations and Procedures

Achievements

Varieties released or proposed for release

WAB 56-50 (resistant to blast and drought)
WAB 56-104

WAB 96-1-1 (weed competitive)

WAB 56-125

WAB 56-50
WAB 56-39
WAB 56-125

WAB 384-B-B-3-1-2
WAB 96-1-1

WAB 56-50

WAB 56-50
WAB 96-1-1

WAB 56-50
WAB 56-104
WAB 96-1-1

WAB 36-2LFX
WAB 36-34-FX
WAB 56-125

WAB 96-1-1
LAC 23

21
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Irrigated Lowland Rice
Country Varieties released or proposed for release

Céted’'lvoire WITA 1 (tolerant to iron toxicity and blast)
WITA 3 (tolerant to iron toxicity and blast)
WITA 7 (resistant to RYMYV)
WITA 8 (tolerant to RYMV)
WITA 9 (resistant to RYMYV)

Mali IR1561-228-3-3
IR 32307-107
KOGONI 91-1
RPK N2
Mauritania Sahel 108 (IR 13240-108-2-2-3)

Sahel 201 (BW 292-3)
Sahel 202 (ITA 306)

Niger WITA 8
WITA 9
Senegal Sahel 108 (IR 13240-108-2-2-3)

Sahel 201 (BW 292-3)
Sahel 202 (ITA 306)

Sierra Leone Mashuri (ROK 25)
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INGER-Africa Manual of Operations and Procedures

Rainfed Lowland Rice

Country
Chad
Coéted'lvoire

Guinea

Senegal

Sierra Leone

Varieties released or proposed for release
Tox 728-1
WAB 638-1 (aromatic)

Suakoko 8
CK 211
CK 4

CK 73

BW 248-1
Suakoko 8

Mangrove Swamp Rice

Country

The Gambia

Guinea

Varieties released or proposed for release

WAR 1

WAR 77-3-2-2
ROHY B4
ROHYB6

ROK 5

WAR 100-2-11-1
WAR 115-108-1-8
WAR 81-2-1-2

WAR 1

B 38D2

ROKS5

WAR 77-3-2-2
BW 295-5
WAR 73-1-M-1
ROHYB6

23



GuineaBissau

Nigeria

Senegal

Sierra Leone

WAR 115-111-2-3
WAR 81-2-1-2
WAR 77-3-2-2
RD 15

ROHY B4
ROHYB6

BG 380-2

WAR 77-3-2-2
ROHYB6

ROHY B4

WAR 81-2-3-3-3-1

WAR 77-3-2-2
WAR 1

ROK 5

WAR 81-2-1-3-2

WAR 1

WAR 77-3-2-2
WAR 81-2-1-2
ROHY B4
ROKS5

ROK 10

CP4

Most of these varieties have shown stable yield and stress
toleranceacrosscountriesand arealready infarmers’ fields.
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About theConsultativeGroupon I nternational Agricultural
Research (CGIAR)

The Consultative Group on International Agricultural Research (CGIAR) wasfounded
in 1971 asaglobal endeavor of cooperation and goodwill. The CGIAR’smissionisto
contribute, through its research, to promoting sustainable agriculture for food security
in devel oping countries. The CGI AR worksto hel p ensurefood security for thetwenty-
first century through its network of 16 international and autonomous research centers,
includingWARDA. Together, thecentersconduct researchoncrops, livestock, fisheries,
andforests, devel oppolicy initiatives, strengthennational agricultural organizations, and
promotesustai nabl eresource management practi cesthat hel p provide peopleworldwide
with better livelihoods.

TheCGIARworksinpartnershipwith national governmental and non-governmental
organizations, universities, and private industry. The United Nations Development
Programme, the United NationsEnvironment Programme, theWorld Bank, and the Food
and Agriculture Organi zation of the United Nations sponsor the CGIAR. TheCGIAR's
57 members include developing and developed countries, private foundations, and
international and regional organi zations. Devel oping world participation hasdoubledin
recentyears. All membersof the OECD (Organisationfor Economic Co-operation
and Development) Development Assistance Committee belong to the CGIAR.

TheCGIlARisactively planningfor theworld’ sfood needswell intothenext century.
It will continueto do so withitsmission alwaysin mind and with itsconstant allegiance
toscientificexcellence.

CGIARCenters

CIAT Centro Internacional de Agricultura Tropical (Cali, Colombia)

CIFOR Center for International Forestry Research (Bogor, Indonesia)

CIMMYT Centro Internaciona de Mejoramiento de Maiz y Trigo (Mexico, DF, Mexico)
CIP Centro Internaciona de la Papa (Lima, Peru)

ICARDA International Center for Agricultural Research in the Dry Areas (Aleppo, Syria)
ICLARM International Center for Living Aquatic Resources Management (Manila,

Philippines)

ICRAF International Centre for Research in Agroforestry (Nairobi, Kenya)

ICRISAT International Crops Research Institute for the Semi-Arid Tropics (Hyderabad,
India)

IFPRI International Food Policy Research Institute (Washington, DC, USA)

ITA International Institute of Tropical Agriculture (Ibadan, Nigeria)

ILRI International Livestock Research Institute (Nairobi, Kenya and Addis-Ababa,
Ethiopia)

IPGRI International Plant Genetic Resources Institute (Rome, ltaly)

IRRI International Rice Research Institute (Los Bafios, Philippines)

ISNAR International Service for National Agricultural Research (The Hague,
Netherlands)

IWMI International Water Management Institute (Colombo, Sri Lanka)

WARDA West Africa Rice Development Association (Bouaké, Cote d’lvoire)



West Africa Rice Development Association

01 B.P. 2551, Bouaké 01, Cote d’'lvoire



